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(54) THIN-nUW TRANSISTOR CIRCUIT 



(57)Abstract: 



PURPOSE: To provide a thin film transistor (TFT) circuit which drastically lower the 
generation probability of malfunctions. 

CONSTITUTION: This TFT circuit is constituted to obtain a pair of clock signals &phiv;and 
&phiv;* to be inputted to a shift register section 123 of TFTs of the TFT circuit having the 
shift register by using a differential amplifier circuit 120 which amplifies the voltage difference 
between the first clock signal and a reference voltage signal. Then, the dependency of the 
generation probability of the malfunction on a power supply voltage is eliminated with the TFT 
circuit provided with such means and, therefore, the standard range of the power supply 
voltage to warrant the operation is taken large. 
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Japanese Laid-Qpen Patent Publication No. 168154/1995 
(Tokukaihei 7- 168154 ) (Published on July 4, 1995) 

(A) Relevance to claim 

The following is a translation of passages related to 
claims 1 and 2 0 of the claims of the present invention. 

(B) Translation of the related passages 
[CLAIMS] 

[CLAIM 2] 

A thin-film transistor circuit comprising a shift 
register, 

wherein a pair of clock signals inputted to the shift 
register of said thin-film transistor is obtained by a 
differential amplifier circuit for amplifying a voltage 
difference between a third clock signal and a referenced 
voltage signal . 
[CLAIM 3] 

The thin-film transistor circuit as defined in claim 
2, wherein said shift register of said thin-film 
transistor circuit is provided with a) said first clocked 
inverter regulated by said first clock signal, b) said 
clocked inverter regulated by said second clock signal, 
which is opposite to said first clock in phase, c)said 
inverter, and d) said diode circuit composed of a thin-film 
transistor; the output terminal of said first clocked 
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inverter is connected to the input terminal of said diode 
circuit; the output terminal of said diode circuit is 
connected to the input terminals of said inverter and said 
second clocked inverter; the output terminal of said 
inverter is connected to the output terminal of said first 
clocked inverter and the input terminal of said diode 
circuit; and the output of said second clocked inverter is 
connected to an input terminal corresponding to the input 
terminal of said first clocked inverter of a circuit, 
which is identical to said thin-film transistor circuit 
except that the first clock signal is replaced with the 
second clock signal. 
[CLAIM 4] 

The thin-film transistor circuit as defined in claim 
2 or 3, wherein said referenced voltage signal is 
equivalent to a middle of an amplitude of said third clock 
signal . 
[CLAIM 5] 

A thin-film transistor circuit comprising a 
differential amplifier circuit, 

wherein said differential amplifier circuit is 
constituted by first, second, and third N-type thin- film 
transistors, first and second P-type thin-film 
transistors, and first and second inverter circuits with a 
plurality of steps; a gate electrode of said first N-type 
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thin-film transistor is connected to an arbitrary voltage 
source for maintaining current at a fixed amount within an 
operational range, the current being applied to the first 
N-type thin-film transistor; a source electrode is 
connected to a negative source; a drain electrode is 
connected to the source electrodes of said second and 
third N-type thin-film transistors; a clock signal is 
inputted to the gate electrode of said second N-type thin- 
film transistor; said referenced voltage signal is 
inputted to the gate electrode of said third N-type thin- 
film transistor; the drain electrodes of said second and 
third N-type thin- film transistors are respectively 
connected to the drain electrodes of said first and second 
P-type thin- film transistors; the source electrode and the 
gate electrode of said first and second P-type thin-film 
transistors are connected to a positive source; the drain 
electrodes of said first and second P-type thin-film 
transistors are respectively connected to the input 
terminals of said first and second inverter circuits with 
a plurality of steps; and a pair of clock signals are 
obtained from the output terminals of said first and 
second inverter circuits with a plurality of steps. 
[CLAIM 6] 

A thin- film transistor circuit, comprising a 
differential amplifier circuit, 

3 



wherein said differential amplifier circuit is 
constituted by third, fourth, and fifth P-type thin-film 
transistors, fourth and fifth N-type thin-film 
transistors, and third and fourth inverter circuits with a 
plurality of steps; a gate electrode of said third P-type 
thin-film transistor is connected to an arbitrary voltage 
source for maintaining current at a fixed amount within an 
operational range, the current being applied to the third 
P-type thin-film transistor; a drain electrode is 
connected to a positive source; a source electrode is 
connected to the drain electrodes of said fourth and fifth 
P-type thin-film transistors; a clock signal is inputted 
to the gate electrode of said fourth P-type thin-film 
transistor; said referenced voltage signal is inputted to 
the gate electrode of said fifth P-type thin-film 
transistor; the drain electrodes of said fourth and fifth 
P-type thin-film transistors are respectively connected to 
the source electrodes of said fourth and fifth N-type 
thin- film transistors; the drain electrode and the gate 
electrode of said fourth and fifth N-type thin-film 
transistors are connected to a negative source; the source 
electrodes of said fourth and fifth N-type thin-film 
transistors are respectively connected to the input 
terminals of said third and fourth inverter circuits with 
a plurality of steps; and a pair of clock signals are 




obtained from the output terminals of said third and 
fourth inverter circuits with a plurality of steps. 
[CLAIM 7] 

The thin-film transistor circuit as defined in claim 
2, 3, 4, or 5, wherein said differential amplifier circuit 
of the thin-film transistor circuit defined in claim 5 or 
6 is used. 

[0030] 

[EFFECTS] 

In the thin-film transistor circuit with the above 
means, a diode circuit is provided at each step of the 
shift register so as to reduce the occurrence of 
malfunction caused by operation noise, clocJc noise, etc., 
thereby achieving a stable operation. Further, a pair of 
clock signals, that are inputted to the shift register, 
are generated virtually at the same time in the 
differential amplifier circuit, so that a delay difference 
between clock signals is virtually eliminated and the 
operation is stabilized. Moreover, a saturation area 
property of the thin-film transistor is used so as to 
equivalently realize a constant -current power supply, 
achieving a stable operation of the thin-film transistor 
circuit . 
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J:9lC^PaT t 52-^ t 63*^*'^^''^^ B 1 CO PS!?W h 7 
i^;^^ 7 0 liDj:a«^2<73P®ft^ h7 Vv^;^^ 7 0 2 
;6;[^^(c^a:t^Sgi:/j:i9. ua;^i CSPei) ^^^^ ^^^^ 

t^-So r (?D^,S-eBtlia^ uy^ 6 0 1 CO^ 

2 0N®fl?^h7>^v^:^^ 7 0 4 (i^iit^ffi ^ 
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fc «9 . 3^^. mtE.^ K-r i^y<—i$r 6 0 1 (;:>ai:^fi 
(b) \Z7r:^J:o\cm2(DPmmmh'7>'-:^:^^ 7 0 2 

<D'SJE\-tmM'mi£(D 1/2 icjfrja Loo, :^^:£?a4^SS 

ic?too ct^it. mms^^mi^v^m.T'c^ti^ n y ^ 
u-</Hc«j^i-5afij*:i:/^-r, L^^L. mi (b) 

^•f J: 5 (c. t9l5i^ n 5/ ^ K-r 6 0 3 com 1 <^ 

( t 54) 

(tg4-tg5) tc. MP ^^^(omjzr^'mM'mjs.<Diy2m 

-w-Ctt. {StcSulS^ w<"-^ 6 0 
t. mm^ti^y^ h^^i^y<'-^ 6 0 3(r>m:h (-^.Pgx) 

10 0 2 3] rtu?><^^t!l[Hl^-efim2imjBE^±H'5<^5 

10 0 2 4] )sX±\zvim\^itmm\zxr)m^dMW}^»<D 
[0 0 2 5] *^§gt?njex_t<o^*«stu. ^:£l!lf^ 

[0 0 2 6] 



y ^ i isffits <ommic^^m2(D^uy;;r m^^^m.^ 

^^^m2:^J;:V^m3(D^u^y^ h'^>y<—'^ ^> 

- KSKco dd:^*S^ ^ «rl£^ >^<—i^^^xj^m2<Di:ru 
[0 0 2 7] i^tL. i^zr hui^:^^^m^timmh9:^ 

z(Dt^. mm^mmiEm'^r^wimm3<D^ay^iB-^ 
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m\i^^nm2(Dm.w:WL^i^^<—^m'^kfi^^fsi 

;^ms*Ama^{c. Yu^>nM^mm'm2ic^^xim3 

2 (D Nmnm h9>^i^:^^<D^-h mmia-ammm 3 <d 
^uy^m^-^Ktii^. mmm3(D]^mnmh9:^i^^ 

mm^^^mmm iioXxf^2<D p^mm h 7 vv^^ ^ 
oKu-^f vmistcg^Mu. ffirie^ii3<tu«m2<7>psa 
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nmh7>i^y^9m^t. m5(75NS!»i5gh^>' 
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mum 3(01^7 a ^yiirm^^?s.t}\^. mts.ms<DpmMm 
%fL. m^w»4^^rjm^<r^pmMmv^^^^^7.9 

O^m 4 coiS^S^ :^^<-^ [s]5S<o A;^iS^tc:gEic UTS 
^SSix. tfrlSM3ioJ:U^m4<=oS^g:^ w<-^[iIKcO 

[0 0 2 9] :£mi7ft2lS*^SxfciiE^K7:^v?;^^ 
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[0 0 3 71 actc. :i<Dmmh9>'i^:^^\3i&<Dmmz 

ffiS-fOo ( t 

^Uy^ 4, *-CS:£^ttXV^'5 y^ K-f >'^'<— 1$^ 8 

K8 0 2(^Ay7iS^rfc5,SPg3(iVj^t?i5, wtnife 

jScD^t. ^- K8 0 2ii^:^FS3^>f Ki: 
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omm-r^. ^o>y^h^^>y<-^so5\^M.p 

as^rV^tc^x^o -«Pg5<oVLtti>^*Stt. y-r;^— K 
8 0 6iiStr3i6^(^^{cm^ (V^j^+Vj) ^.^^Pggf-W 
gcV^■C. W<-^$^8 0 7;i5VgC?:)^S:>^P82 
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fSflg h^V'v^^^ 1 4 2;5»^iSB^o u t 2 (Crol;4^o-C i 
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mS:±tf 5<t 5®if^-r^<^-CS)5o f^^tc. Ell 
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4 sri^^o u t itcma^ssuoiA^-eig^^o u t icd 

SJES:±lf. i«^o u t 2;ei^^S5fc^?ltiiA/-C^^o 
u t 2<omiE^Ttf 5i: 5ibf^-r^o 

[0 0 4 9 1 u±\^mm LitmW}^\3\&^m^-timssm 
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l^-r^i^o (b) «:M15v':7 hUv?::^^[Hl^;b5^lbf^-r 

S:lftPJ-7-oi2o (a) (i*t>-«S6«]/£^n K^^/^ 
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